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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent generation of 
projection and swell in a metallic silicide film by 
processing a metallic silicide film between a first heat 
process and a second heat process after formation of 
a metallic silicide film and thereafter carrying out 
annealing in atmosphere of nitrogen alone. 
SOLUTION: A silicon substrate 1 1 is subjected to 
isolation formation and a gate oxide film 12 is formed. 
Then, a polysilicon film 13 is formed and furthermore, 
tungsten silicide is deposited for forming a metallic 
silicide film 14. Then, an offset insulation film 15 is 
formed by a CVD method which becomes a first heat 
process. The offset insulation film 15 Js etched;and a 
metallic silicide film 1 and a polysilicon film 13 are 
etched by using the film 15 as a mask, and a gate 
electrode 17 whereon the offset insulation film 15 is 
put is formed. Annealing is carried out in atmosphere 
of nitrogen alone and an insulation film 18 covering 
the offset insulation film 15 and the gate electrode 17 
is formed on the silicon substrate 1 1 by a second heat process. 
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m^mi ] &R2/yii--f F«t*Jft*l/fc«K:m© 
*CDS 4 * 2 OHMS £ 9 ¥ #ttSSB©«JS#S£K 

buibs i cd^x^i ^ sriam 2 ©a&xe <t <dht\ mib^ 

y > *tt 5 5 0 °C«± 115 0 'CfitTOWfi 

meffi 1 ©a&xea:, ttia^K^y*^ FiLBc^-te 

4 ] if Mm 2 ffi«o^*(««©«JS^ffi «: 

striae 1 (omcLmt * wm^m ^ y if -f f m±fc 20 
[ m^m 6 1 mm 2 8Htt©*aw*«©sii*s*ffi 

OTB»2 B*M^£#fr#BM#Tflfl&0 30 

tuf 2 <D#&XfM&£v M*H^^^fI^*t'M L/ 
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FISH:, y-h«S"*>i3K©lS«tS{b©fc8&CC»fliS*i 

<Di±mm$t<Dmfrbmffl~c&ztc!sb. fectcf^ y y ^ 

>B 5/ y If A F 4 F i&RK ^ <^m*1*£ <£ < t & tc 

ihfo'Smx'&zctfph. ±is* yif-< Fflfcsas^fcffl 
[0003] mstffflU'yiM Fiont mcz> 

>^yif A JFtatX'** * y >y*fcttCVDCCj:oT 
[0 004] 

^ ^7 cd ( l ) *$J:tf (2) ocsvr.fcSK:, #y^y 
o i i^>^T*>>'yif-r fr 102 ££x 

^^>y&Cj:DSnXLr^- F«ffil 0 3*^L/fcfI 

*y*>r fmi o 2 wb*u o 2E mi<o < 1 ) 3 , mm 

1 0 2P CH7<D (2)3 **s»ftfS 0 Sfc^-Fm 

rn^BfSc otcmctf^ y * ^ttcc^nri^sac v d 

bums (H^«e> ifiSBL/fca^tcfe, 

s^yif^ F«K^**h*^DT^fc. cn^cD^ 

jB. Igft^B^ > £ # F i F «SIBO»E©*f b* 
[0 0 0 5 ] *>y^^>^yif-Y Fffi*"CB, ^TCD 
^>^7">^yif^ FBWJ«:tt*>y^^>y^ 
©»*tt, ^>^X7">^yif-r FJ**©4r>^^> 

)B«3ft4atefcB, *7H2v mfbJH*JBflEUfc«FO 
J»K:J:0 $>^X^>vyif FM*^c^>^-r>y 

«*L/S<fta- ^>^-r>^y*y* vmoj&mwM 
ccs/y3>y ^^&^>^7 : *>->yif-f F)a?:?f^f 
^ci-c^^^^v^yif^ F«oiKfi*sWHi'r** 

[0 00 6] y*y^l/CD{Stffl{b^f 5±r, M 

fb^> y ^ x^>^F *^ t Ltc @ Bl^^ > 

S{b^y=j>*ffit,*s. »bs/y n>*wa©«BEcv 
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[0 00 7 ] 

t\ »i©«trsi*2©*ftxeioiar, y* 

-f FWMHXfcfr ofca6CMRO*©»B**TT-- 
«5 5 (TC&Lb 1 1 5 0"CJMTO»f3Eafl[-Cff 9. £ 

*fT5X«"C*S. 

[0008] ±iz¥mftmmom&ti&r*i<t, m i 

Xg<fc»2©*X«£©IHT. AH^'JIM Ffltofinx 

*tf ofcacca3R©*©#H«*'rr^- y >^*tr5 

Ci^6, ^K^yif -Y F^cr)#Hy>? A -;l/<h^j5> 
yn>ifflR<fc©3 7C<t^*s?I5ffiSti5. 4>tt<£fc 

tittle l/c^ot, ABI^y*-/ FK«cSBH^»naW 
[0 00 9] 

*5<fc^H2<D»J£XgatcJ:- 3 'CBiWr*. HI, 132 

xiue^-r ( ) fios^Bit/tftBf, 

[0010]H1©(D tCS*"S" cfc 5 CC m 5/ y ^ 30 
1 ICC, H^ttbttl^*^«tJB«Xg«:tTofc«, 

y^yroi 3*j|gjd?r*. 36^cvD©aot^ 
>^f»yt>f F**atLr^jB^y-y*>r fbii 4 

tJEMW*. ^TJinoJKkxeiftiCyDffi (Mi 

«jffi«saffi^7 2 0 Q c) &cj:ot\ mtfKit^y=j> 
xsi»3W»*#5xa*t^^ macvDS, ^* 
^a&R«i»«^aj»3nsc<!:*#5xa. Mifc 40 

f^£->i 6*»fltrs. 

[0011] tTFK, ±K««il*frCE>--«*Bi?8-r 

[0012] ±E#ys>y 3>**»js8r4cvD*fl= 
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y->7> [SiH 4 : lOOsccm), ^'J^AtH 
e:40 0 sccm) CN 2 : 2 0 0 s c c 

m) 4ffl^5„ JJBs ccm«Si»Cfct^{$lS 

1 (cm 3 /#) «Tra«r**. £/c#cJgl^ 
Bfi<DE;fr £ 7 0 P a . /$KUK£ 6 1 0 m Ctc&&lr 

[0013] ±fB£>^X7">^ytM FJR*»SW* 
CVD*fMt -Wilt, mmXTyy'-Cte* : MK 
CVD*6«*ffl^ M^^CCT^^ ^Yt^>^^> 

CWF 6 : 1 s c cm) *j £0*^ a D*>^ > CSiH 

2 C 1 2 : 3 0 0 sccm) *JSl>£. SMfiM 
0EE#£ 1 3 3 P a , ARfflftf: 5 9 5 •CtcHST*. 

acosiixfsr^m SEcvDgi?:ffli\ mm 

rtXtty vit*>#X7Z' CWF 6 : 3. 6 sec 
m) fcd:^^aDV7> [S i H 2 C 1 2 :300s 
ccm) %fla^S. ^/c^H^HmcDEE^^r 1 3 3P 
a, 0aRfflffi45 9 5'CtcKST5o 

[0014] ±E^*>«>**a^y3>«<l:Bl3&»6ttS 

ilt, *ECVD«HK«r», I^(Cfh7xF 
3->>^> CTEOS : 5 0 s c cm) fciOTiHR CN 
2 : 5 s c cm) Srfflt^. £/cJ^#BM<DJE^£ 8 
0 P a , J&JH^K£ 7 2 0 •CCCRJET *. 

[0015] &^r_hiau^* f^'#-> 16^i^ 
>^v*^cfin>T, HI <D (2 Mc^T Jr^c, *7 
FlWgll 5ftxy^>yj:0Jnxr*. ttfe, H 
IO (2) U^F^'*->1 6©HS^«*I80 

[0016] SfcKLbKUt** F/S*-> 1 6£|&*L 

-YFB114. #yi/y 3>itl 3*xy?->yj:0SPX 

[0017] ±fB^7-fe^ hffi^lSl 5£flDX-r<E>/ctf> 
Ox^y^Mli, — Wilt, S*Svy*ho> 
SiStt-f^>x^5 : ->y CR I E (Reactive Ion Etchi 
nq) ) x^^>^^tc^^^7;U^nt^ 
^n^^>Cc-C 4 F 8 Jsccm), -HtSI 

CCO : 5 s c cm) fe<fcS>*T;Ur?> (Ar : 2 0 0 s 

3Pa, RF/<7-*l. 6kW, ft7^SSS2 0 
[0018] iffy- 1 7 «&J|ST£fc«>©x ^ 

(ECR (Electron Cycrotron Resonance) ) Xy^-> 
^^c^CCl 2 : 75 s ccm)*5j:WBIR[0, : 
0. 4Pa, 7^^n$A7-%9 0 0W, RF^7- 

^6ow, y-tyzu&zz o'c*cK5£r£o yct*r» 



5 

120sccm) *5±CflK* CO z : 4 s c cm] 

*9 0 0 W, RF^9-^4 0W t iHz:/ 
[0019] iWc\ @l© ( 3 ) tc^-Td: 5 tc\ aSKD 

#<DSH»*rr~-y:>y*tT5. ±iar^-y>^ 

gfefftt, CN 2 : 1 0 0%] ^IMib, — L/ 

1 o lesser 5. ±iar~-y>^©*3Sfiffi«» £ id 

5L«5 5 0 -CJ£U:1 1 5 0 "CetTOBHCCiJtfJSBfjeo 

iattccKsra. ±fB5 5 o-cj:Ofefii»»*rr^- 
y > ^*fT -ofc»^«:«\ ^mofromm^ctp-coT- 
-y>»^+»icf#f>n^^c i5 0°c^M 

«f»sw#6na< &s. ±fB^>^x^>^yif^ f 

7 0 0 °C-8 5 0 m Cm&ft<DffiJ£U&~CT 

[0 0 2 0 ] 1 © ( 4 ) (C^-Ti: 5 5C % ^ y 20 

l±K±ia*7-fe5r MUHR1 5 4?J:CFy-h 
tS17^S^ffiiI18ilt, WjLtfCVDffiCCcfc 

g#»2©*&x8«:fcs. ±Eittw*i 8*0jR-rafc 

8bOCVD*fl=B, —Web L/T , SECVD81?rffl 
l\ JM^tfXtt-r ^>->^ > CTEOS : 5 0 

seem] 4Bj:2ya« CN 2 : 5 s c cm] £JB^£„ 
* fcJ^#ffiM©Eft£: 8 0 P a % j&JIiSKt 7 2 0 °C 

FU-f >^{t (H^BS) C 8 5 0 - C<3[)ft*iSM*»ffl« 30 
[0 0 2 1 ] ^©f£EI 2 CD ( 5 ) CC^T J: 5 fc* IQKJg 

^xn^tf^c *-r±eiMtiii 8*«5««K:immfi 
in 9*. cvdshcj:^ mitfv^y (S i 

0 2 )-«*fc»*»j*y>2/y^h^x (bps 
G) ■rcjRflt*"*. ^ri/^nw^'jv^ 

MR 19. ttMMl 8*J<ttfy- hlftWRl 2^cn>^ 40 
iir^6, cvDfflaot F-^h#y^y n>M 

3:_bfBr3>£^ h*wl/2 0 (DrtSlteSa&iAiFRJBCt^ 
L fctlL ARIlKiRK 19±©K-^h# y > y >JS 

F^gpcc f-^> ** y > y 33 >jBi3&s6«c*3>* * h ^ 

^'2 1 2> 0 

[0022] y&i-vmmtnt 4SF-^h#« ^> y 
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JJBjMBMIUU 9±tc\ ±IBn>^^h^5^2 
lCca»-i-*E«2 2*JBJiW-S. -€-©SL ±IBU^X 

[0 02 3 ] JJBfflll MSWR 1 9 tiMfcS/ y r3 

strs»&K:«, ±ib*6^mi 8 tmm<D3kmc<i:K>i& 

J«*fT*.«J:^. fc/cl, fiHBfiFlHBSaE-rs. £fcB 

iK^>7> (TEOS : 5 0 s c cm) , hy^5=* 
jl/^7*-F [TMP : 1 5 s c cm] , hV^f-JV 

r CTMB : 1 5 s c cm] teefce^ V~> 
C0 3 : 1 ftffl^S. *A:fiS«iaa*5 2 0-C 

[0 024] ±13^2 >^^7 F*-^*JBfiRfSfc*OX 
-Wilt, W^SSJStt-^ 
jrlsX-v^'l'tf CR I E (Reactive Ion Etching) ) ^ 

HF 3 : 4 0 s c cm] , h 7 :7;l/3fP-rf CCF 
4 : 4 0 0 s c cm] fe«fcCXTJl>=Jr> CA r : 6 0 0 s 
ccm) »5c SfcX9?>#»l«OE»t2 0 
Pa, RF^9-tl. 2W, n7 , *iSK0 , C{C» 

[0 0 2 5 ] F-^h^y^y a 

ocvDMiir^ — FJiur, iiicvDg^ 

WM^^^C^yzy^y CSiH 4 :100scc 
m], *^7-f>[PH, :20sccm),^';W 
CHe:400sccm] CN 2 :2 0 0 s 

ccm] S:ffl^S B S«fIS<?)EA^7 0 Pa, 

iSMse^6 1 o o c^s:g-r^ 0 

[0 0 2 6 ] F-^h^y^y 3>ltX9^?ft 
^ttilt«, -Milt, ECR (Electron Cycro 
tron Resonance) ^ 9 c >^^g^:^l^ a ^ 

yZ-y&rtxttC b y ^aa7;^nx^> CC 2 Cl 3 
F 3 : 6 0 s c cm] *jJ:WJI/7 t — 
>fFCSF B : lOsccm) *ffl^5. *fci?f> 
^«iaoHJ*l. 3 Pa, 7^d$a*7-:85 
0W, RF^-*15 0W(c8St5. 
[0 02 7 ] ±B3» 1 **BPJB©«Sfi*ffir tt, ^ 1 © 
111^^^7-12^ httttil 5<OJBflEXSi»2© 

iigt^^sii 8©^^sx^iopar, 3?>^x 

^^y-^-Y FjOftfettSAMS/yif -f FIR 1 4©x^ 

>^^ftii«f^ry-hisi 7 zBi&ctc&tcm 

T--V>#tc£-z>X£JKisV1?'<{ FJS1 4*<D^>y 
^f->y^*-^Ui**J^y ^>i^i©37ufb^ 



[0 02 8 ] &fc»2SSfl0$B©-«*, EI3*$J:tfEI 
gJBi^f ( ) rt©tm*»l>#*rriEU WS 

[0 0 2 9 ] ffEEIlCD (1) (CfcoTSiiaU/cOiEI 
HKCt/C, H30 (1 ) ^CtS-TJ:^CC, S/'J3>1R1 

ICC, HSWLftl^K^^JBfltXSftff^fca, 
-FBHUBl 2*JBJ58U ^TCVDffitCfcoW; 
^'JP>134M*r^ S6RlCVDjSE{Cj:otir> 

^7^>^yif >r F**sti/c&jpis'y*9--r fjbi 4* 

JBSW*. ^-cmicD^XgiJSrSCVDffiCCcfco 

-Wciot, wai-rsy- h««E»«iWC>teat> 
©U^ h 1 6 £BiST& 0 

[0030] ±e»fcfy 3>^6ft€>^^-fey h« 
WECVDttB*«t^ Hfi^«:s;^pa^> CS 

iH 2 Cl 2 :50sccm), 7>^7 (NH 3 : 
200 sccm) fccfcO'MSt CN 2 :2 0 0 sccm] 

*7 6 0'C«:K5£-r5o «£EC VDffitDtttoO *c 

c v D?£tc cfc o r^{fc^> y 3 >n«j£Ui u ft. 

[0 03 1 ] #l>T?_biSU^* h^*-> 16*x^ 
>^*^ccjbi>-c, gHBHl® (2) (ciotKWl/ 
/c<D <LH«K:UT, ^3Q (2) K^T^^C, *-:7-fe 
9 hlfelURl 5*xy^>y«:j:Dttxr io ft*, C 
<D^3CD (2) fflJU^FAjf->16©B«ttt8 
L/C 56tC±ieU^* h^ir->l 6^^LWI, 
*:7-fe* hEill S&vX?tCLX&misVir<{ FJg 
1 4tecfc£>**'y->y 3>H 3£x*^>^cJ;0fiDX 
L/t, F«fe»«l 5**#yty- F»K1 7* 

[0 0 3 2 ] ±IEM^y3>«*6tt**7-fe9 h$6 
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[0 0 3 3 ] S^ri 3© (3) (fCjjk'fJ: 5 *c % S»CD 

*©aiffl«"t> , cr--y>y*fT 5„ Jjar--y>y 

*tttt, mfiBUl© (3) JcioTlftWLteOiBMtT 

1 0*«:K5£-rSo 

10 [0 03 4 ]^fl V-*- FW>£ff2J&T£r>y 
r3>*^i i®»Ht-r^y-^ • FU-OMfb 
(H*«ie> C 8 5 0 -C©ia»BBR»H«l*] *fr 5 . 
• FU-<>Wfc**»2CWfcXafca4. 
y a >X1g 1 1 ±CCJhf2tf 7 -b * bi&mm 1 5 ft J: 
CW-F««1 7t«5»b^y=j>«l3 1*, «*tf 
CVDSiCj:OMtS. ±IEM{b>y=3>JS3 
jfc*S;fc»(DCVDafetta:, — Wilt, iECVDg 
{g*ffli^ JMf4#*te^nn^> CS i H 2 c 
1 2 : 5 0 s c cm) % T>^-T CNH 3 :2 0 0 s 
20 c cm] i$JzZf&M CN 2 :2 0 0 sccm) » 
&<> *fcJfla«»H«©EE**7 OPatCRJEL, J&KS 

g£7 6 o •cesser s. 

[0 0 3 5 ] ^-CiifEMfb^ y n>JR3 1 %x * ^ 
v 2 It, H30 (4) 0C7fT<£5K:, h^g 1 7 

H3 Ftf*-JU3 2*JBfiJ»"4. -HE* 

n^^>CCF 4 : lOOsccm), r^=f> CA 
.30 r :80 0 sccm) ^ffll^« S fc^HR#ffi»(DE* 
413 3 Pa, RF^9-*6 0 OWCCKjrr*. 
[003 6 ] *CD«lufBEI2© (5) iCk-oXmWbtc 

(DtrnmicLx, 04©(5) tc7^-r<j:^&c % iqk^a 

9 hlfcffll 1 5*5<fcO^-r K->twV3 24«5JBBI«fi 
WR1 9 4, CVD&KIJ:^ BMbi/y3> (S i 

0 2 ) m£tcte&?mv>fv*-btfzrx (bps 
7^wa,ri/^F7x^ (BKHm) 

ill gfccfctfy- FEili 2^c^>^^ h^-;i,2 
OSJBflE-r*. CCDi# v l^> l Jn>^6&5t7t 
^ hitll btecfcO'i^ F^^-;l/3 2ttxyf>^ 

DSfc J: ,rF-^h#yt"j3 >M4±IB^ > # ^ h 

WR 1 9±cd F-7' h #y 5^y 3 >I^x ^ >^ ^^c 

y^y=j>B^e>&*3>^^ h^*^^2 1 %&is& 

50 5 0 
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[0 0 3 7 ] *Cit?E«»4 ftSF-^F # U > "J a 

r, ±IEJiIffllBfWi 1 9±CC, ±|g^>^^ 

2 1 fcj8RTSE«2 Z&HZfiSrirZ. ±El/5* 

[0 0 3 8 ] ±IS^>^^ h#-JV2 0*»J5Sr 

Sfc»©x**>y*#«fcl<rK, — Wlilt, 10 

d7^^;l/*P^^P^ r ^> C c -C 4 F 8 :8scc 
m] % — IMbBBR CCO:60sccm] *JcfcVT^=f 
>CAr:200sccmD *JBtr>*. 
#HMOE£*^5. 3 Pa, RF'<?-*1. 6 kW, 

t-fe7'^ag^2 crctcKS-rs. 

[0 03 9 ] J£«2XN^Ol8K^tE2 t A 1 CD 
iXgt^^V-X • FlW>Mfb<DXg£©IHr % * 20 

>^*f->->yiM F^&as&K^y^-/ f«i 4© 

x ^ ^ > ^ «fc 0 flnX^rtf oT^r-F 1 7 * b 

6, cor^-y^^Kicto-c^Ji^y^^ fki 4* 
-;KD^MCc-eco^>^x-r><b->y r?>£^£cD{t; 
KMSRJ5HSl«:S&ShSV-^ • FU^VBKbCDXS 30 

tc&ix, $>>fX7->uvir 4 F^eas^ji^y-F 

-f FBI 4CcSeB^*ti3W«*b«:< a». ^(Dtctb, 
V— VMM 1 7 BKDBEE©fiI±*SHtiS. 
[0 0 4 0] *fc*3**W«£LT. 

©^Srtr^RJfe&ffi©— W*. H5**J:WHB<DBjB 
XgHK:«fc-3"e»irr*. 05. 06ria, X*I)6£^ 
T( > l%^*tt»0##rlBU ffffflBl- 40 

0 4 «c i r shu b toff j£9$ n n n £ raa© *> o cc bh— w 

[0 04 1 ] buIBH 1 © ( 1 ) teJ:C>'03<D ( 1 ) tc<fc 
r?r8#!BL/c<D<fcHSK:Lr v i5©{l) &c^r<£5 
*c % >Sg ll(c, H^tt L a l *&tt$m&f& 

Xg«fofc«, hBtfURl 2«:J&£U &t>rC 

VD^cj:or^>y^7">^yif-r F**»ur*jB 
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*7-te? hlfilUll 5*J&iWS. *©SL U^*hife 

ffilgiRJBjffiCD/cfeCDU^^ h-r?*-> 1 6£»J&*f S 0 
[0 04 2 ] #l>r±fBU^ h'*£-> 1 6^*;f 
>^^^^(tCm^X. BuIBBI3(D (2) KiotRWL 
/c<D£i§tf§fc:Lr, 11 5 co (2) K5VJ-J:5K:* 
? MBttBtl Siiv^^ycCcfcDjPX-i-i. &*>\ C 
<DHj 5 CD (2) rteU>^ h^'£-> 1 6©B*{ifBg 

hl&MRl 5 OTAKt/yiM Fit 

1 4fcJ:^yvy3>il 3*xy ^>y«:j;0flIX 

jaaws. 

[0 04 3 ] ^(r*rs*o*©#HSictirr^-y>y 

^rtf^o ±iBT^-y >#3km*. ttKHl© (3) 
«feor|ft?liL/fc©£RI«r*0, fiBR CN, : 100 
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